Reports of pasteurellosis in American bison (Bison bison) are traditionally associated with Pasteurella multocida, in particular serotypes B2 and B3,4, the etiologic agents of hemorrhagic septicemia. These serotypes cause an acute systemic infection most severely affecting bison calves. 3, 4, 9 However, there is a paucity of information regarding disease in bison caused by Pasteurella hemolytica, the agent of pneumonic pasteurellosis in both domestic and wild ruminants. Outbreaks of respiratory disease are apparently uncommon in both wild and ranch-raised bison. Even sporadic reports of pneumonia are rare, presumably due to the species 1 reputed resistance to disease in general. This case study documents the first report of bronchopneumonia in bison due to infection with P. hemolytica.
Two American bison bulls and tissue samples from a third herdmate, all of which had a clinical history of respiratory distress and acute death, were submitted to the North Dakota State University Veterinary Diagnostic Laboratory (NDSU-VDL) for diagnostic evaluation. The owner maintained a herd of 48 animals to which he had recently added 20, 8month-old bull calves. The calves were purchased at a December 14, 1996, sale and transported at below-freezing temperatures over a distance of 150 miles by trailer to the owner's premises. All animals initially received good-quality grass hay. Corn and pellets were added to the diet on December 25. The first calf (calf 1) died on December 25 and a second animal (calf 2) died on December 27. After these initial losses, medication was added to the feed, a and each animal in the herd was given a single injection of florfenicol b intramuscularly. Samples from calf 1 were not submitted; however, formalin-fixed and fresh tissues from calf 2 reached the NDSU-VDL on December 30. The carcasses of two additional animals, a calf that had been sick since December 29 and had received an additional florfenicol injection (calf 3) and a calf that died suddenly without additional treatment on January 1 (calf 4), were submitted on January 3, 1997. Of the original 20 calves purchased, 4 died from acute respiratory disease, a mortality rate of 20%.
Lung tissue from the most severely affected calf (calf 4) had prominent bilateral cranioventral consolidation and hemorrhage, with diffuse fibrinous pleuritis and pericarditis ( Fig.  1) , while calf 3 had unilateral cranioventral consolidation and multiple pleural adhesions. Histologically, the pleura and interlobular septa were markedly expanded by focally intense aggregates of neutrophils, fibrin strands, and extravasated red blood cells in both animals. A similar inflammatory exudate was diffusely present within alveoli, bronchioles, and bronchi. Curvilinear bands of streaming leukocytes frequently outlined these areas of fibrinopurulent inflammation and necrosis (Fig. 2 ). Vasculitis and thrombosis were evident in numerous pulmonary and pleural vessels. Pulmonary pathology in these 2 animals as well as calf 2 varied in severity, but inflammatory characteristics and components were consistent between the calves. Additionally, sections of lung from calf 2 contained multifocal abscesses.
Frozen sections of lung tissue from all 3 animals examined with fluorescent antibodies were negative for infectious bovine rhinotracheitis, bovine viral diarrhea, and bovine respiratory syncytial and parainfluenza viruses. Culture of lung tissue from calf 2 yielded a heavy growth of P. hemolytica, P. multocida, and Actinomyces pyogenes; from calf 3, a heavy growth of P. hemolytica and Pseudomonas aeruginosa; and from calf 4, P. hemolytica only. The P. hemolytica isolates from the 3 calves were all identified as biotype A serotype 6 (A6) and were susceptible by the Kirby-Bauer method to ampicillin, ceftiofur, erythromycin, gentomicin, penicillin, tetracycline, tilmicosin, and florfenicol, but resistant to lincomycin and spectinomycin.
Pasteurella spp. are ubiquitous commensals on the mucosa of the upper respiratory tracts of ruminants. Strains of P. hemolytica, which have historically been divided into 2 major biotypes, A and T, are associated with a number of disease syndromes. 10, 14 Biotype A serotype 1 (A1) is most commonly associated with pneumonic pasteurellosis in cattle; it has a high incidence following predisposing viral in- fections and stresses associated with shipping, thus its common name, ''shipping fever.'' 15 Biotype T; serotypes 3,4,10 and 15 organisms, for which a name change to P. trehalosi has been recommended; 11 and P. hemolytica serotype 2 (A2) are common causes of pneumonic pasteurellosis in domestic sheep of all ages. 2 Although P. trehalosi strains are rarely isolated from cattle, they are frequently incriminated as the cause of systemic pasteurellosis in lambs after stresses such as weaning and marketing. Strains of P. trehalosi organisms have been found to predominate in wild ruminants, including bison from Yellowstone Park. 5, 12 Pneumonic pasteurellosis has also been documented in other wild ruminants. 1, 6, 8, 13 Fibrinopurulent bronchopneumonia as observed in these bison is similar to the lesion of shipping fever caused by P. hemolytica serotype A1 in cattle. 7 Additionally, environmental stressors associated with shipping fever outbreaks in domestic livestock, such as purchase at a sale barn, extended transport from one location to another, inclement weather, and a new environment (i.e., feed, housing, water), were imposed on the bison of this report. With this multifactorial suppression of the immune system, resident P. hemolytica very likely colonized the lower respiratory tract, initiating pulmonary disease and allowing establishment of secondary pathogens such as P. multocida and A. pyogenes.
Since the writing of this report, evaluation of an additional case of respiratory disease in a yearling male bison submitted to the NDSU-VDL in October 1997 showed lesions similar to those described here and resulted in the isolation of P. hemolytica A1 from affected lung tissue. Work in progress reveals that several strains of both P. hemolytica and P. multocida are carried on the tonsils of clinically normal bison. These findings suggest that cases of pneumonic pasteurellosis seen in traditional livestock production may become more common in alternative species such as bison as they are more intensively raised.
